The conception of the construction of the global energy Internet has become a major of research since it has been proposed. To make this system real, we need to provide reliable communication method for global, especially Arctic and Equator area where has varied weather and complex environment. Based on GEO, LEO and Molniya satellite, we designed a mixed constellation to implement it and made simulations to evaluate its function. The simulation results show that the zonal coverage can reach 100 percent and at least double-satellite coverage.
INTRODUCTION
The construction of the global energy Internet is an important means to meet the global electricity demand by promoting the clean and green way. The core of the global energy outlook is to adhere the global, historic, diversity, open views and positions to study and solve the problem of energy development [1] . And it will pay more attention to the overall development of centralized and distributed clean energy. Especially in the Arctic and Equator area, considering its complicated natural environment, current communication methods are hard to meet the need of clean energy access. So it is necessary to do research on new communication system. We proposed a design of satellite orbits & constellations for global coverage in this paper. The constellation also improved coverage of Arctic and Equator area [2, 3] .
CONSTELLATION DESIGN

Objectives and Performance Index of Global Coverage Constellation Design
The objectives of satellite constellation design are to provide a running environment for space satellite networks. Based on the geometric structure and physical connection characteristics of the constellation, it can meet the communication needs of space tasks. In order to meet the communication requirements of space networks, the coverage and coverage time of satellite constellation are important factors. Considering the requirements of real-time satellite communication in the global and Arctic and Equator area, this chapter will design satellite constellation based on GEO, LEO and Molniya, and the design goals are as follows:
1) the satellite constellation can realize all-time and real-time global coverage; 2) the satellite constellation can realize the all-time and real-time coverage of Beijing ground station;
3) the number of real-time satellites which cover Arctic ground station and the Beijing ground station is more than two.
Constellation Design Mixed LEO, GEO and Molniya
In this paper, we chose LEO, GEO and Molniya to meet the need of global coverage, especially the coverage of Arctic and Equator area.
The number of LEO orbit and LEO satellite We make the earth periodical coefficient KE =1, which means that the running period of LEO is 24 hours. Based on Kepler's third law, we can do calculations as follow. T is the running period of satellite, E T is the earth rotation period, g is the height of satellite orbit, K is the satellite periodical coefficient.
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To avoid Van Allen radiation belts, the height of LEO must be in the range from 500km to 1500km. So, K can be 13 or 14. When K=13, h is 1248km. When K=14, h is 896km. To improve the coverage of LEO, we chose the higher orbit.
The number of LEO orbital planes and the number of satellites on a single orbit are designed as follows. The coverage area of single satellite represented by C. 2 
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Based on the researches, we usually take 10 degrees as θ which is the minimum angle of elevation from satellite to ground. The coverage semi angle of sigle satellite ϕ can be calculated as follows. . Considering redundancy, we set six orbit planes and eight satellites on a single orbit in this paper.
The number of GEO satellites GEO has the same direction and period with the earth. A single GEO satellite's visual coverage can reach 43.4 percent of the earth's surface. So, we chose three GEO satellites in this paper. It can construct almost global communication without over 76 degrees latitude region. And its height is 35786km.
Molniya orbit and satellite numbers According to the high command of Arctic coverage, we chose Molniya satellites to meet the need in this paper. Based on Russian Meridian satellite system, altitude of the apogee a h =39396km, altitude of the perigee p h =964km, inclination of orbit is 63.4°. In summary, the parameters as follows 
CONSTELLATION COVERAGE ANALYSIS
The global coverage performance of this constellation is simulated by STK. And we get the percentage of coverage area, percentage of coverage time, redundancy and maximum revisit time as follows. The percentage of latitude coverage refers to the ratio of latitude and global area of satellite coverage in simulation time.
Coverage time percentage refers to the ratio of the time in which can be completely covered and all simulation time. We can know that the percentage can reach 100 percent by figure Ⅲ. In figure Ⅳ we contrast global coverage by latitude covered by this whole constellation(the wathet line) with global coverage by latitude only covered by Molniya satellites(the navy blue line). So we can know the constellation in this paper is good. And Molniya satellites particularly cover the artic(60 latitude to 90 latitude region). The minimum redundancy is the minimum value of the number of satellites that can be seen in the simulation time on a certain point on Earth. The world's smallest redundancy refers to the simulation time for all the global grid points for statistics. At present, the main statistical method is the grid point analysis, and the principle is based on a given latitude and longitude interval. The region is divided into grid extraction sampling points, and then calculate the coordinates of each sampling point and its coverage performance analysis, and finally Integrated statistical coverage of global coverage. The minimum redundancy in this paper is 2, which means that the world can reach the full coverage of at least two times, sometimes it can reach 4 re-covers.
The maximum re-visit time is the time for all grid points in the global area to cover the interval statistics. The global average maximum re-visit time is the average of all grid points. The world's largest re-visit time is the maximum coverage time for all grid points value. The world's largest average visit time represents the worst of the network average. And the world's largest re-visit time gives some sort of worstcase information, determined by individual points. It does not represent the overall performance of the network coverage. Since the system can reach full-time and fullwidth coverage, the maximum re-visit time is zero.
CONCLUSIONS
We design a constellation system for global coverage in this paper. In this system we fully use the advantages of Molniya satellites to provide high elevation coverage for high latitudes. It solves the problem that GEO satellites have low elevation at high latitudes and have blind spots in Arctic. We chose the orbit inclination that can provide a good coverage of the target area and also can provide a good communication elevation for high latitudes. The results show that the constellation can reach 100% of the average coverage, and can reach the full coverage of the full period. In addition, some periods can even reach 4 re-covers.
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